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(54) METHOD FOR SYNCHRONIZATION LOCKING 
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(57) Abstract: 

PURPOSE: To contrive to swift and stably synchronize 
locking to a color burst signal by resetting the phase of a 
signal of a chrominance carrier frequency so as to 
minimize the initial phase error between a signal of the 
chrominance carrier frequency and a color burst signal in 
switching an object of PLL locking from the reproduced 
horizontal synchronizing signal into the color burst signal. 

CONSTITUTION: Suppose that a range of +180°@-180° 
of a phase error θobtained by a phase comparator 
27 is expressed in terms of the complement of 2 as 
011 ,...1 to 100,. ..0, then a PLL control circuit 20 decides 
the mode of reset based on the value of the high-order 
3-bit. For example, the phase error θis in the range 
of +45°@-45° in figure (a), and the phase of the clock 
fSC is reset so that the position S 4 is to be a position S ( . 

Thus, the phase error θis decreased in the range 
of 0@45° as shown in figure (b). Since the initial phase 
error θ of the color burst signal in the changeover 
is within ±45°, the locking to the color burst signal is 
attained stably at a high speed. 
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* t ©tetanias cfc ^ a y ^ m*x±wt\z9 o 

HJfflfifcffilMSa*** t * 5 J: 5 <Hrffife*ai*H** 
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CD±{£3 t?y hWffiirj^DT, 5ccOfiLffi^oA\ 90" 

«5IB$ 1 Jgffitt<0PLL[H]!g0)|3]}W5l&*£1fe, 
[8**^3] HufSfiZ:*! ©Pty h«r?rfc3 

<73PLLI3!8(0|^JW§|ji**ffi. 



3 

ft*i:0{tS«:ittt-r5ffi«Jttt»^&sine £cos0O 
2ocOttS^^#?>ix5 U sin 0 icos 0 (D^<D1E 

AXtflsinfl I -Icosfl | <7?«:o]E*trJ:oTflJIEt£4a 
o y ir y h<offil££&:£>5 J; 5 Lfc w k Zftmk-tZ. 

»n=»*£>iEiajs i «ia«opLLiEis<0HJH§ii&** 

[»*«5l cos0J&nEcOfiaT-|sin0 | -\cosd \ 
<Df6<7)£: *{i5c(?5<£taSr(ft*>. sin0&O<|sine | -|co 
sd | &m£3E<D$&<Dk #(290* {£fg£rxi#>. sin 0 ti^ 
COm.X~\ sin Q | -| cos a | &!E<ntiL<Z> k # f±90* {4*82: 
ilb-fr. cos 0 Jtt/I sinfl | -|cos0 | &&K'&<Dfe<D 
k # (Soffits JSCt Sriirj: o rmiaffift to V ir 
y h Srfrfc 5 ^ <k «:»*t-*'«1»KIII*o»5H»4 *1E 

•oPLLHKorajgifia^jfe, 

**WM\ PLLISIIS<?3raj(l§lii**S*cBBL. WcS 

LT^ K/u^-#4iro(gIte*Sr«l»-*-5«*4:4 
ISLfc^ n y^fc«£^SPlXISK&W£BMfc«*te 

co in)M g I **** ic 4 9 fi^n -e** 
h«*^d«tt«»ftfcii!»*^*aT?*5o-e % pll 

iri-C. PLLEia36SW4b!k¥WI»flr»«rBI«<o#* 
m*:«D9»t5i:*, *7-/<-^ Mf-^ 
9. WlH3lii*3flS3f:jc*4:*«wiis*>5. BUR 
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119 «*584lhf^t«a 9 ^x.^ J: 5 lw L^PLLEh] 

^Cff^- i: <Offi«JS*cjC Dfc * n y * ff **£»fls^ 4 «j 

h ff #t <O«0*Kfc« t 4 5 J: o 
10 ffiGfiKiSMKftlt^ffiteS: 5 1 y h+Si 

H & #J 

(n— A^^-f/U*) 1 Sr^-L"CA/D«»»2^etJ&* 
20 *l5 Q LPFlf^D3E*t-fcMt5lff9igLt>i'*S:l»*-t- 
5fc*Ofc©-CS>5. A/D^^2d^ffl^J$tl57 :? -r 

ft«»«)*S:affi LT^S<OFM^&[h]S§ 4 \zm£-fz> 0 

59-262481^CT»*S 1>© Srffi V ^#5. FM 
!ai SS 4 <£> tttt ffl ^7 tt x ^"LPF5 IC *3 V ^ T ^ £> 

h ^aSSS 6 tt« (i = ^— * fcft^t 

*5 9, FM^[n3B4{CioH5X'< ^^/HbFM^m-?-^ 

t5 0 trx^-LPF5*iiia ^*yHki!*«ft*tt K 

6 0 Koy^7^ MfElHlB7ttKci y^!) h^fflS 
40 Kny^7!>hO*ES:ff4 5. 

TPLLIe]S§9{C«i!&"r5o PaEK9ttl¥^i!Wfc«*t-ia 

jH(t^-o3fs*^A*sn, wne>^f-^^c£^v^T4fsc 
(fscfifeiiiaB^^K©:) awNifsc (Nxf^2^±o 

SE*"C, ^J^f^3) ty^$r^^i-5o r^>4fscS. 
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y ?RWr r *\JP?5m?<OiB^rfeM<D? o y^S:4Nifsc 

f fclftfifcft ■S§-fiPLLII|g& 9 X§££. S ft S4f sc<D ? u y # \C 
■C*4Six54fsc<7?aip^ a s/^fr ±oTft*ix5 0 ^ 

ft*:7*>T *J9M\MkWM »f4D/A*«»12-cr"J-n ^{b 
£ftTS£S*ffcfcH*Fi:45. 
X 2 B tt*3B W ii**rft 3&«»ffl $ ft 5 PaE 

£*¥H««4§- (PB H) ftvaqiflr-WS^IilBio-C** 
*ttfc«!H*5piaiJ51fll^ (REF H) Ht. PLL^ V h □ — 
EJH20C: ±o-C«a«*.»JW* ftSir ?2\<D 2 AJl t 
45. -tu^^2UcJ:o-CilKSixfc??47k¥iaffl«* 

S220ttt^a^J fi = > h n — /HslB20tctt» $ ft 5 <k # 
K2ralMS23&tM: u^*240#— A*4:45 0 iru^ 
24ten > hn-/U[§]g§20tC J: oTi^&;t3i« £ ft 5* C 

(Oiru^*24(7>a^ta*w:y 5 y*25tc«i»&six5o y 

8S20tC±o-C?Tft*>iX«o y 5 y^25<^tti*tt-feu^^ 
260— A^i:45 0 

#5— /<— * HI* (CB) filB 2 <7>&«*t$fcS27(0-A 

(IIH20fctti»$ft5 ?26<DttLAJl £43. 

tu^^26li3Vho — /u(USS20tc <k o "C9J»x.fW» £ 
ft5 G n<Z)-t:u^^26<051«a^ttPLL^/u— >^WttS: 
*»5fc»0/u— 7"7-f /u^28tcW»**b5o ^7 
-f /u*28ttjJfH<&W4&X»-f-« J: 5 M«j£$ft*:x * 
^^/U7^yu#-C*)9 % -t^Ul^ttD/A3E»»29'Cr^ 
B^«EE»rSE*SlxTVCO (SJE^J«^S§§) 30^*J«J 
«J5Efc4«« VC030(±D/A«»»29^a^aBE«Cj:9*i8 

* f M £ 4 5 t Nx^A«3 1 UTN a »«»32 <t 

N 3 #J132§33<!: a V ha— /UH820KeW£$ft5. 
»320U^ttffiffilt«»22<Z>«lA^<b4>9. -£tzU*ftm 
»33<OU^fiffitBittt»270«lAAt4o-C*5 9. «Jb 
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tci 0PLL3&s»fiESn-CU^5 o 

Ni^ja»3i«:^-x^— ^ o y ? f t4 %ft±7k¥-mmt%- 

-e^H-f 5fc*Ofc^-e*>9, CTxtff M =16fsc<!: Lfc 
»*N l =4t45. N a 5Wa»32Wtf 1 #JS»31<Z>Ui*> (f M 
/NO **¥*3EJaifi!RfH*T-^Hi-5fc«>OtO-C*> 
5. NTSC^T-(iN 2 =9I0i:4ao ^^^(iN^il 
§§31^i±i^ (fM/NO SrftM*aS»««*fsc*-C»ffli- 
5fc*OfcO-CS>9, fM/Ni=4fscOi:#. N a =4i4 
10 £ 0 

PLL=i V h a— /u(HlSS20(i7 y ^7n yT'tPLk (Pr 
ogranunable Logic Array) Offi-^Ht. *>5VMi^>f^n 

■SrSixSWffly-fes/ (IRST) . MT'yy^y^ 
JHWJ-Cfciw ^^SH^y^^ff-^ (VBLK) . 

(SCAN) . »JtiB4ifO«F»W4fel^*3V^ 
T»S ^^JC^ir^LfcwiSr^-t-^-ir^^fS-S- 
UUMP) 4 4f i: U ir *2i, 24, 260>ffl» 
20 x.. y5y*25<Ofi(BMI8»^I^ 

28<DWM#;m^ <D± y h . 5MIS32, 33<^ y ir y h 4 if 

oSJIB*?t4 3, 4ib\ iv—?7 4tv9%%<ntywk1&'^ 

^ 3 Htt« 2 H«c*3«t SfflffiJt«»270«fi2(©— «S: 
m^Z-AX t + 5 AO»W»270ttfe«iS*JBjftBtf sc<Z> 

4 5. r^J0«*SK70O»«»a^tt. 

30 h^Ppl^tCPLL^ V hn— /U0&2Od>&ffi^$ft«4fsc 

©jaftft^^ el y^stcD^ y y^By^&ws 

KDU^#271lcSt9ii*ix5o ^<^^l^^v ? ^^2 
7lOa^(iS^^v ? ^^271(75^ a y ^ tip)— o y 
^S(CD7U y^7P^&45»2(Ol/^?272 
(C^C^ii^n^o »ia0 c JB2OU^^271, 272fiv' 
7M/^^*«*UT*55, y^^A^SttSBtr 
JCPLLs^ bo— /HU!520^ ix5 y "fe y biS^r 

^ ioT^^^^^COP^S^ a 0"tr y-fey h £;*X5 0 * 
1 C0Uv?^^271Offl^J(^£A cos0{f ^rt LTUi/lSft 
40 5t*lC»Ji»2730— A*fc44. — JB2«)U^ 
^^272com^7(i:IA sin0ft#i: IttHA StiS t 
tt«»»270ft C«»»«2730#ffiA* i: 4 *. I*SS27 
3OtB^riR0M^(Cj:oT«^*ix5tan- 1 ^^S274S:S 

v^y >^Has»tfS4fsc-c*>5a>&, ^40tr^-rj:9 

50 *^5«fi6(c*3^-C. ffiffi»a<0»U&fr4 5liai-. 
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PLL=Vhn— /U|aK203i*&oy-fey hfS#«Ci9, % 
l]kV9i2<DlsisX*27l,272<Dftm& Ttyty h 

nst. fe*a&ttHtt*fsc^«»a* "H**o-ca*ji[ 

»270ttai»S:?T5d 5 . 1^**272010^ T^COt 
»«*»270<OU/3ttSii:4 0, wiXi«^Py^O»l5!I 

(753a:±^i9-e^v ? ^^27itc^(9^*n5o u 

v f ^^272fCf^Uv ; ^^2710rtS^'>7 h £il&<DX\ 

-^>y/Ufl£S 2 ^A^$tl5 4: t fcfeSS£i£JIia£&fsc<£> 
M rft<£>T\ /B#*»270©W*fiS a 4:ft9* C 
a y $<T> 2#BOS±iSi9 -Ci^>i*27lKBt9 
tlH^wU^ ^272^(1 Uv?^^271^P>*>7 

ixSi. fi*aijftja**fsc<o«»*s -l*»c450-c, 
an«J*»270<z>U*f*Si-S 3 ift9* rftd** nj/^ 

tC. t^**272{£f*S 2 ;6S&9i££n5 0 3EtC, i^:/ 

K L/ftOT\ *P®SS270<oa;^teS 2 -S 4 £ft9. wix 
it? a y ^ <£> 4# g 04t±35« 9 tl/^ 527WZM 9 5i 
3=2x5 4: HH#K u ^ ^272«CttSi-S 3 ^Bt 9 jx 

So 

Si,S 2 ,S 3f S* f Si, fcA^SftSfefc* iB«3**270<O 

U^iiSi, s a , Si-s 3 , s a -s*, Si+Si-Sa, t ft 9 . 

& 1 <D\si?X? 27\h% t Z<0\si/^$272\^ iSEWJCv' 
ThLfttf&S (S a -Sj 4:2 (St -S 3 ) coffin 9 & 

JkUt4:#tctt. Ht*ifi*i8*««ft 

SrAti-5 i:, U->7VHltS 1( S 2 ,S 3 ,S 4 tt^r;jveftA. sin 
9,A cosfl, —A sin 6 , -A cos 6 t IB 1 <£> 
\"isX#27l<DBit)t±2 (S 2 -Sj =SA cos0, £ 2 <D 
lsi/X*272<Dmt}teZ (S1-S3) = £Asin0<fcft5 a 
J:o-C. |£W»2730>tH;*Jtttane 4: ft 9 . tan" i a!MS2 
74GOfcH^ t LtfiffiSH fl 3*S»&JX* r. i tr ft5. 
Jfclc. *^5«*offi«ifctt»27«r#-raPLLHK(0 

L=> ha— /HaK20tt«!JJBy"try h«-S§> (IRST)"ft4f 
©WP«*tJ:9, 1rU**2l£:a®l4: LTg*p7k¥P1 
WtU iru^*24£a^<k LT&ffiJfcg*S22 

otttsm/jtwiu y 5 ^ 25 «r«46iHistfttt t 

\ZX/i>—k U irU**26£aflflKLTy 5 y*25<Z)ttl 
/jSrSMW*. *fc, WSAiMiOtttf-Ctt. VC030 

\Z/U—-f7^/ls*28fr±*y h£tU ttffitfcKS220 2o 
OA^<^IOJMffi«»S3d s 0 £ ft 5 <fc 1 tCN 2 »H*32dS = 
Vhn — /u[sI«f20Sr^ LfcS**¥lil «« *K £ o T y 
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iry h§^o wixb^-feyh, y-fcy hiS#»S*Lfc 
PLLf4*U^^21T?»«*Hfc*!IS*5PmJH«»^ 

tt*Bittt3i22(4VCO30(7)ffl>3Sr»JB LT»fc*¥*3£ 

y 5: ^*25&OMrU^26£;fr LT/u— ^7^/u*28iC 
A^ £ft5o ^—7*7 4 fr92%<nmfl\±VfkWBg£,2*X 
T^n^{kSix-CVX30(O»I»flBE4:ft5, =Vhn — 
10 /HiI£S20fi{4tSitlfeS22Otti^«r^mb, PMH^§lii^ 
BSI4M>e>ni • H («*.tf, m = l6) JWrttC|SfcffiKS^n a 
SI (Mx.fl 4®) ajKLTSSlOgf^ttfflWx (ffj*. 
tf. -hi. 2~ — 1. 6° ) rtlcASiay* Lfc4:*ftU 
r^»4: t^^f^S^^tv-C^tbd 3>hn-yU(Hl 
&20f±B: ^21 fc b fflijica 9 ^^lTS^tK^PI 
fflfl i*ICN a 5S'ja»32SrS*7K 5 Fra»!fS 

.lfc*220|nfflffi*S»*3d s 0 icft a J: 5 K+S. 

=3 > h n — /HlIB20ttS2p7k¥BI JH(t*<o 4: # 4: IH« 
20 N a 5>JB»32(© y ir y h L"Cff 4*2jz^«ft * 

^RI«a5l5i^S:BB*fti-5 4:*tc, ffiffittgi§S22£OttJ^ 

ny^<o*«:S:i«fcSftv^4:#f±n3f^3f:ffi 
4: U =1 V hn— /u[ElS&20(^ir V^^21$r^U f a^(C§] 
9 »;tTSm*¥raJH«*«:»li-5 4r*^N a »«»32 
fcy-try hi~5 Q ^coirt, /u— -fv ^^2Z^Wk 

UTfcSVay^^JSSrfffti^, yf^m 
4:«ofc4:*Ht. »W«A«<0«Iffl*4llKI!L-C*»(0 
30 -fey h • y-fcy hfcfTfti, ft*3. oy^a^oy^^ 

ni,n a o«Xt5l5HWi . ***¥RJiWft#^ 
^(i, ft*gff^^y^^sft<^£UTV^5<o-e. J: 
9«I»ftJpJ£ft{4 : 4: LTtPplHftv^s, S^TKttl^fflff 
-^il^Cfwi-ixf^^v h p— /uEIH20rto*JW^ga^ 

ft^o 

-^u^^2lSrb{l!j( t iUfc4: H^frW-mMt^^n 
y^Ltfc«£t5 4, a> hn— yUlsIK20«y 5 
40 25SrM*g»JKSjf^$^:. ffiffiitKS22^a^<D|imS:M 

Vy**?* ^-9-*-^^ h7 

y 9 >^ft 4f ©Bf^ftJco^fiSSIRfirfif ft 

tfctt*220U>J3ft<iWS«HWa«:«*.*i:H *©4:*^& 
n 3 . HJ^rtt^ffl^^n^aggUTM^ffifflWartiCA 

a fflutcg] 9 »x.-cs»*¥Pi»s«*srrajia*i'* <t-r 5 0 

50 rnp>w(EiW l( w 3 , w 3 (gip7K¥[^^ff ^-<DWi&h*a 
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tri tt*ix^ft»*oT^-Ct>ftv^ HJDttirU X 

V^2O0fSKfflW 4 (Wx.fi, ±0. 1° ) rtiCAofct 
=i> ha— /UlElS§20(±ir ^^^26^b{KJiC§]i9^^ 

h«*ioffi«»SS^*'hi:*«J:3t^ fsc 
WBy^offlftS:!)tyht5, w cofefg CO y ir 3/ b 

VTitT* * 2 •? ir W—f-io t * & 5 v > 

-&U'**26S:bfc!li£Lrt:«L = V h n — /u[H&20fii:{£: 
ffiftlft»27<DUJ/j4rfi«U irU*#260W9**JW* 
bn s • HKrtlcfit«»«3SSn e iail«LrBr««HWB (« 

*.tf, fsco{4fflr*±2r --22.5* ) rtiasto^ 

^i^ftU AbftV^i n y^Sg^ft LTirU;/ ^ 

fi. ffi«H:tt«270ffl*Sr5l#*#eau, ffitatfclfcS 
27^>ffi>3dsgrSttHffsS:fflx.. *r.a»&nT - HJ^rttefi: 
*SK£*Sn,(s!]fiK LT/5fj£«SffiW 7 f*|[e A & ft V^*frtt a 

*26£afl!lt::*j0 9&;i5 o Sfc. =« V h n — /UEK20W: 
■fe ^ ^ 26*s b « fc 5 i 1 1> ffift it®>3£22 <£> m t) £ £ 

*§^t>. ra«tC-feU^^26Srafl0tc9J9»x.5. 

-e#. {£tett;ifcS:?Tft (=ih) ttracefcsds, 

U^26£afl!KCj^U a y ^ OWfttS^THaaffl' 
hft^cay^ UfcttlB"t?tt. iru^24£b filing] 9 

»*xan*»23(offl*tiiiR'r5-t3iwL-c*3<. r<z> 

it, hn-/UEK20l^i2ffitfc«?S27Om^<!:CLffl 
W:^S22(oa^^^^^ffl^^tf@L}i-o^i!9{bL 
fcfft, CixS:»iII*230<&A*fc-*"5o ^nicj:9,an 

»»23oa*ttW4*^mjw«^ott*B»aic*7-fe * 
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«tLfct>Oi49, -feU^^26(C±o-CPLL(Oay^ 
-CW9**.fcMtL /u-^7-f/u^28JC*#/j:ffi«»ft 

asAy7S*i*wia«*v^x. w**.iwate*5v^-cpLL 

KJHJfcftfsc^ ci y^OflrffiSry -fey ht"5^^i!]f^ 
Ko^-Ctt9H-<5, w^y-feyhtt, irU>7^26?>gj}& 
10 xtfr<^{iffitt:i!?§i27^ffi(ciC C-CN s 5»«33«r y ir -y f- 

a»»ja«33offl^jffiffiS:a»L-cBt9a-*-r 

3\ JB3HJc«t-{tt«lttt»27"C»&iiSfi:«»SSfl 

<^ + 180° 180* <75«£HiS, 2(Dffl^T*011 1 

6100 0-e*&*ivC^5fc©£-*-5<!:, PLL^vh 

n — /HaK20tt±fi[3 tfy b<omc£^^X9^iy b<D 
mmZ&ftZo -Tt£t>1b. ±tiL3Kiyb&OQ0JU*Ul<D 

h«^(£*B«iy iry b1ft<DtiLftbmcx~&< x 
20 ttjc(OffiffiS:<So 0 ±&3 \fy h^OOlXfiOlO^ t # tt 
ffiffi»S0rt:+45" —+135° 

{itSSr90° iii65 a mfi. tt*B»S6fl©tt«^b90 # 

ir#f*fifrH!gMe f±-l35* • 45' <7>ffiffltwfc£(£> 

^ fsc (DftLft 5:90* ilbifcy-trs' ha^)ffi*a»J6fl Sr 
±45° <75®fflrtfCAn5 0 ±{4 3 fcT^x h 75501 IXI^IOOcO 

30 i#ttiffiffi»aedS+L35 # -+180° XI*- 180° 1 

35* <D%&miZ&>Z><DX. ? cz y^fsctOffiffilCSCU 

*5V^T. (a) -Ctt{£t«»«0a s + 45* -+135 - <7?® 
HtwfcSdS. S^fflC|t^Sii:35C5 J: plC^n ;y^fsc60 

ffiffiSryirjy h-*-5-i»wJ;9, (b) IctjH-J: 5 KH£ 

fig^id $ro— 45* <z)«EHJ-«^"eta©-e*>5, 

rnb^y-fey hSrfr*3 tffiSKJSO ^690' 

life r 4: left 9 , 2 <0*«*at?tt±fit 2 tr 
40 y bft\cm%'fZm&flL J £bfrX, ±iSL3 bti*mt 

SHtc^-f <t 9l-#5o LfcdSoT. y "fe ^ h SrfTft 5 

'-faittt, fit*8»S6(0±ffi3 tr y b±X<nm*V ir 

SBtcfTfcSwfcas-csa, fflu y-feyh«rfT*oT 

^d^/u-y^^yu^28(cA^i-^^ii j e^^SAy? 
50 i"5„ ft (iffi^H 0 CO + 180° — 180* <7?«!H30S2 
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<0tttt-cttfc<, #«2i««[-ciii ia»e>ooo o 

-c*»s ix-cv^ s maHcy-ty h^nrc* 

±&L*:J:5(^ tt«tttt»27^-180 B -+180* * 

3 try notticiotyty h^il^^w^^t 10 

*5<7>-C*>5^ sin«?Ol«tt<©ffiftlttt»*<!fT-tt. . 

*w"C\ sinJBOffiffittttS^S'&H:. sin 0, cos 0 5: 
Vlsinfl I -|cos0 | <7)3-*<7>fi£tf>IE;&fr£j; OffittKli 

bis^aiilC, cos0 rivE<£><irelsin0 I - 1 cose | 

V\ sin0&UMsin0 | -|cos0 | as*KjE<0«0> i: & 20 
tt, {4fg^M0 + - + 135° <D«5BlCfc«0rC. 
^ a :y^fscCD{£fS£:90 o il#>3 0 sin 0 sin 

e I -|cos9 \&iEkm<Db£t±+ fi:*»*ett-i35 

• 45" <Dfam\Zh%(DX% ? a y # fsc<DW&$:90 

° MhltZa cos&tflsine | -|cos0 | 

CDitfl. ffifflglit 0 7^+135* — +180* Xtt-180 0 

135* OjiliCfe^O'e, ^ a y^fscOfiCffiS:S(E 

rc0JZ9{-s sinJB<©ffitBH:«»^»-fr^1>. sin0,c 
os0S.U*|sin0 | -Icosfl | <D&* OttWJjEftfcS^V > 30 

IRSI e> l^mS273 1 tan- l ^^S274Sr^»&^# 5 <T> 

•ei^v^y it-f^/i/SD4-oofy^ 

tr»oiLfcii«, sin»-Cft<{fl[tt»16fl 4rit«*» 5 
ffiSttliS-Ctttteo^v^y >^JHtt*^tPMKc(fc« 

**. V>yV ^^Hi6ffcasfsc(ONfflF4:i-5 4:. 360° 
/N05*Lffl[-C{flr«3»sy-fey hSiX*. fiU ^V^y 



«F^^8 - 2 8 8 8 9 

12 

;£Kfrfc5 r 4r:fls-e#50-eS)5o *389if±> PL 

a*, if^y V^,sin0,cos0, flOW-Ufcif. 

S J: 5 lw, fi*i£ttJBI«S:Oflr Steffi S: y -fr sx h 
-iiao, # 7— * h«^<04W#ffi*S»3fc&S±45 

12. ®3@fim2l2tcio(t5fa^ittiS§^1SfigcO— 
*t^ay^H, JB4HttK3ia^lHiaS»f^S:lftM-t"« 
fc«><0tt«H, jg5Httfflcffi»Sfl^±ffi3 tr 2/ h^y 

ir y hmb V ^ y h»Ofi[Sr*i"ia. JR 6 Elfisin 0 , co 

s0 seisin e I -icos0 i (Dzm-Mm&^-f&i&mx' 

8 fff^maX, 9 PLLIhIK 

10 £2*ffi4He£[Bllg 

11 ^y7r^y 

20 PLL=^ h cz— 

21,24, 26 irU^^ 

22,27 &ffltfc&3§ 

28 /U— ~?~7 

31,32, 33 



(8) 



tt4i¥-8 - 2 8 8 8 9 



j?57 ■ 

ca 
f se- 
ct - 



J 270 



V 



27/ 



.ex 



273 



ft 



ton 



274 



- 9 



[140] 



ss Ul! 



fsc 



CB 




H80' 

I — L 



I M 1 

*~ x_J — i r 

(6; 



M&5H1 



[:?6 0] 









ftdctl o t 1 


- /OO 


/ / / 


+<?0*~t/35'l o t 0\ 


-o to 


0 0 0 


■t45'^i-?0' I o O r ' 




/ / r 




- O 00 


O 0 o 


-45°-- I / / t* 




/ / / 


~9o' ^-45*1 / / Os 


-/to 


0 0 0 






Iff 


-fdo'^-m' 1 / o o 


-/oo 


O 0 o 



cos £ 



|Sn©|-|co58| 





1 1 


( 1 











4 s - 







(9 1 1 ' — — ' . 

-(So' -90" o +18Q* 



